Cauchy—Euler Equation
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where a,, a,, a,, ..., a, are constant, 1s called
a Cauchy—FEuler equation.

> Note that the lead coefficient equals O at
x = 0, so we will restrict the interval to
(0,00) to ensure a unique solution.



Start witlr ax?y” + bxy’ + ¢y =0, we are
olng to assume that a solution 1s y = x™
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This 1s our auxiliary equation.
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3 Cases

If distinct roots m; and m, 2 y=cx™" +¢,x™

If repeating root m =2 y=cx" +c,x" Inx

If complex conjugate roots a £ fi =2
y=x" [cl cos(Slnx)+c, sin(,b’lnx)]



Ex. Solve x2)" —2xy' —4y =0
(e 1) <Lt 20
RS PSTRL
)2
m ~ "l,"

y=Cox'tCx



Ex. Solve 4x2y" + 17y =0, y(1) = —1,
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Ex. Solve x3y"" + 5x%y" + 7xy' + 8y =0
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Mb(m”f)"’ Lf(m+z)$0
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Ex. Solve x2y" — 3x) + 3y = 2x%e*”
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It’s possible to reduce a Cauchy—Euler
equation 1nto a linear equation with
constant coefficients using the substitution

x=ée!



Ex. Solve x4 —xy' + y=Inx



